chronic fever by the Turks. It has been known in Europe by the names famine fever, seven day fever, and in Africa as tick fever.
LETIOLOGY.
In Mesopotamia and Northern Persia typhus and relapsing fever are endemic and amongst native population have probably a greater incidence than enteric. Typhus fever was non-existent among our troops until their arrival in Mesopotamia and all cases could be directly traced to infection from the local population or Turkish prisoners. All the evidence went, to show that the main channel of infection was the body louse. Those suffering from epidemics of typhus and relapsing fever, namely, Arabs, Persians, refugees or Turkish prisoners, were invariably heavily infested with lice. In most cases in which our troops were attacked by typhus the cause could clearly be traced to personal contact with lice-infested persons of the above classes and lice would usually be found on'their clothing on admission to hospital.
Those who contracted typhus fever in the Mesopotamian Expeditionary Force were medical officers and personnel of units in which patients suffering from typhus fever were being treated; those in charge of Native Labour Corps (Arabs, Persian, Kurdish) who were usually British officers and N.C.O.'s; the motor transport drivers who carried sick, the Military Police, who were constantly brought into contact with the native population; members of the Political Department, and frequently men who were brought into contact with Turkish prisoners, as guards, or travelling with them on river steamers. Indeed, it may be said that anyone brought into close contact with native Arabs, Kurds or Persians, or the refugee classes in Mesopotamia, or Turkish prisoners ran a distinct risk of contracting typhus or relapsing fever by the agency of infected lice. All of these classes of persons could be regarded as actual or potential carriers of the two diseases. Since so many of them were immune through having suffered from these diseases it was a common occurrence for apparently healthy natives to carry infection by means of infected lice on their bodies. If special care were takento prevent the access of lice by means of the wearing of overalls tightly fitting round the wrists, and of top boots or breeches and leggings the risk would be fairly effectually avoided.
There was distinct evidence from Mesopotamia that the lice on *natives suffering from typhus or relapsing fever might carry the infection of both the diseases; thus on February 17, 1918, a driver of a motor ambulance convoy was taken ill with typhus fever exactly twelve days after carrying in his car from Bakubah to Baghdad two Arab patients suffering from relapsing fever.
Again, on March 6, 1918, a medical officer was taken ill with relapsing fever exactly six days after attending two cases of typhus fever. It seems likely that a native Arab may carry on his person lice, some being infected with typhus and others with relapsing fever. If individual lice were infected with both diseases the patient who was inoculated by them would presumably develop both concurrently, but this was very uncommon.
A very interesting example of an experimental inoculation of typhus fever by a louse bite occurred in the case of a medical officer who in the course of an experimental investigation was bitten by a louse on March 26, 1918, and All of these aetiological factors played a part in as far as they contributed to the spread of lice amongst those affected. In Mesopotamia, owing to the great heat, lice would not be prevalent during the hot months July and August and would begin to disappear in June. This was partly due to the direct action of the sun's ravs, and partly, no doubt, to the more frequent washing of the body and clothing in the summer months. As the cold weather came on lice would begin to be common; this would be in November and Decemuber but it was usually some weeks after this that typhus and relapsing fever would appear. It seemed to take some time for the lice to become infected, thus in Mesopotamia we found typhus and relapsing fever commencing usually about February and March and the disease would rapidly decline in June (vide Charts II, III, IV, V). In Northern Persia, on the other hand, where even in the summer the nights are cold, typhus and relapsing fever were present all the year round.
Northern Persia had been much affected by the war. In 1914 and 1915 the Turks were in occupation there and they retired before the advancing Russian troops who occupied Northern Persia in 1916 and 1917. The local population in consequence of the using up of the local food supplies by the invading armies suffered terribly from famine and many of their primitive dwellings were wantonly destroyed. They were indeed in a desperate state. The appalling conditions led to their clothing being of the filthiest and scantiest description and to an 1917 1918 Dec.
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Dec. Jan. Feb. March April May June July Aug. Sept. Oct. Nov. 5 22 5 19 2 16 2 16 30 13 27 11 25 9 22 6 Z0 3 17 31 4 28 12 26 9 23 0 15 29 12 26 9 23 9 23 6 20 4 8 I 15 29 1327 1024 7 21 5 19 2 1630 CHART II. Typhus fever (British), Mesopotamia, return of cases per week. extreme degree of starvation. The famished inhabitants were crowded together in the rudest of dwellings and under most insanitary conditions; they thus became very heavily infested with lice and in consequence of this typhus and relapsing fever were rampant amongst them. Indeed, during 1918, typhus and relapsing fever were extremely common amongst the inhabitants of Northern Persia, and several of our men who by their military duties were brought into contact with the local population contracted these diseases.
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In the latter half of 1918 some 70,000 refugees from the district round Lake Urmia and Lake Van Relapsing fever (Indian), returns per weak. extent to the refugees so that many of them were heavily louse-infected and as a consequence typhus and relapsing fever cases occurred in considerable numbers.
OTHER CHANNELS OF INFECTION. In the case of typhus fever it appeared from the evidence in Mesopotamia that the cause of the disease was almost invariably an inoculation by an infected louse. No doubt a patient suffering from typhus fever who has been effectively de-loused is still a danger of infection, the blood and exereta probably containing the virus; and unless care be taken infection may spread to neighbouring patients or those in attendance. A few cases occurred amongst medical personnel in charge of typhus patients where great precautions had been taken to prevent the access of lice to their bodies, but these may have been inadequate. I cannot recall a single case in which typhus fever had spread from one patient to another in a ward where the agency of the louse could be excluded.
In the case of relapsing fever I think that the danger of infection via breath, exereta, blood, &c., from a patient suffering from acute symptoms and who has been effectively de-loused is greater. Several cases came to my notice in which those nursing patients suffering from relapsing fever contracted the disease in spite of every precaution as regards danger from lice, and I met with two cases in which bacteriologists developed the disease after taking blood films from cases of relapsing fever, the usual incubation period intervening. In the case of a medical officer in Mesopotamia who accidentally got blood on to his hand from a patient the incubation period was five days. This medical officer had some abrasions on his hands. It may be possible for the spirochoete of relapsing fever to gain entry through the unbroken skin, just as is the case with the spirochete of hemorrhagic Jaundice.
CARRIERS OF INFECTION OTHER THAN THE LOUSE.
In Northern Persia a fever of the relapsing type is well known at "Mianeh," and is called Mianeh fever. A large tick known as the. "Mianeh bug" is prevalent here, and this animal seems to have a predilection for strangers, but is said not to attack the native population. A fever appears to follow the bite of this, commencing after a' short period of a few days, and is of the relapsing type. I have seen charts of this fever, and the period of pyrexia appears rather longer than that of ordinary relapsing fever, and the attacks perhaps more severe. No opportunity occurred to me of seeing a patient suffering from the disease, and no blood film examinations were made in cases as far as I am aware, so that the causal agent has yet to be satisfactorily demonstrated. It is probably a spirochate. A paper on "Tick Fever in Palestine," by Dr. F. D. Nicholson, late Captain R.A.M.C., is very interesting in this respect.' In this case a spirochaete was demonstrated.
ASSOCIATION OF TYPHUS AND RELAPSING FEVER.
There is a close association between these diseases, as would be expected from the common channel of infection, namely, the louse. Wherever cases of one appeared within a short time, cases of the other disease would be almost certain to follow. In the Serbian epidemic, so fully described by Colonel Hunter, it was pointed out that at its height cases of the two diseases were grouped indiscriminately together into shelters, and little attention was paid to their differentiation by the local population. Careful medical examination was needed in order to differentiate the two types of illness.
In the epidemics amongst refugees in Mesopotamia one often found grouped together sick persons suffering from acute illness, some being relapsing fever and others typhus (see Chart VI).
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In the Dardanelles relapsing fever occurred amongst some of the Indian troops, and it is interesting to note that a few of these cases were evacuated as acute mania owing to the sudden onset of delirious symptoms. These cases were found to be relapsing fever when opportunity for blood examination occurred.
After the evacuation of Gallipoli the troops of the Thirteenth Division were temporarily stationed at Mudros, and in January, 1915, I saw a few cases of fever of obscure type in men of the Gloucesters and Staffords battalions. These were diagnosed by me as relapsing fever on clinical grounds, and spirochaetes were afterwards found in the blood. The units affected had been encamped near to Indian troops, who had suffered from relapsing fever.
When the Thirteenth Division was transferred to Mesopotamia early in 1916, a few cases of relapsing fever occurred in the above named battalions. This infection was no doubt brought from the Dardanelles, and was not due to infection from the ship which conveyed the troops, as was, I believe, suggested. The disease was quickly arrested by the sanitary precautions taken, but I saw several cases of typical relapsing fever in these units after their arrival in Mesopotamia. Early in 1916 a few cases of typhus fever occurred at Busrah amongst the Turkish prisoners, and these were treated at the American Mission Hospital. The doctor in charge and his wife both contracted the disease, and the latter unfortunately died of it. I saw the notes and charts of some of these patients, and there was no doubt as to the diagnosis of typhus.
Typhus and relapsing fever did not occur to any extent at Busrah and Amara among the local population. It was in the Baghdad and Northern Persian area that the diseases were epidemic; thus, up to March, 1917, when Baghdad was captured, the local population was not a source of danger to the troops as regards typhus infection. Up to this time the only danger was from Turkish prisoners. In 1917, after the brilliant advance to Baghdad by General Maude, Turkish prisoners came down the line in large numbers, and many of them were, or had been, suffering from typhus and relapsing fever. The prisoners were responsible for a few cases of the diseases occurring amongst our troops, who had been brought into contact with them, but early diagnosis and careful isolation and disinfection prevented any spread of the disease.
On February 24 the Turkish hospital ship Busrah was captured by us; this was in an appalling condition, and many cases of typhus and relapsing fever were present on her, the patients being in a condition of dreadful neglect and filth. The medical arrangements and sanitation generally in the Turkish Army, judging from the conditions found by us on the hasty retreat of the Turks on numerous occasions, were of a most primitive description, and no attention appears to have been paid to cleanliness and antiseptic precautions generally. I cannot do better than read a most interesting account written by a Turkish doctor who was with the Turkish Army from 1914 to 1917, and afterwards served with us. He wrote:-" Exanthematic Typhus and Chronic Fever.-Two faithful followers of the Turkish Army, itself a friend of lice. Were epidemiological proof lacking of the relation between lice and these two diseases, the Turkish Army at Kut during the winter of 1915 and 1916 would dispel any further doubt. The entire Sixth Army was plagued. Von der Goltz Pasha, who commanded it, died from typhus. The number of cases was enormous. More than 15,000 cases in Kut alone. Relatively the death roll was low; in Kut it was 8 per cent., in Baghdad 15 per cent. On the other hand, thanks to neo-salvarsan, deaths from 'chronic fever' were almost nil. When these two diseases assume such proportions,. whein, especially, lice invade an army like that at Kut, the hygiene specialist can do nothing. He must just let things take their course. Isolation of sick is impossible. Moreover, early diagnosis of typhus (that is before the fifth day), is difficult, especially when, from the start, the fever assumes an intermittent form like a malaria attack. One of the symptoms peculiar to the disease, the first to appear and the last to go, is considerable vertigo. Thanks to this symptom, I diagnosed the disease in my own case on the first day. But an entirely sure diagnosis of typhus is impossible previous to the fourth day: the patient is usually not isolated until the fourth or fifth day. I experimented with a vaccine advised by the bacteriologist of the Sixth Army. The results of 500 inoculations were inconclusive. In my own case, I developed typhus forty-five days after inoculation. The vaccination consisted of a subcutaneous injection of 5 c.c. of blood taken previous to the sixth day from a patient, and retained for an hour at a temperature of 550. It is a clumsy form of vaccination causing great pain." From June, 1917, typhus and relapsing fever practically disappeared from the force for several months; the reappearance was interesting. In February, 1918, very obscure cases of fever occurred in the personnel of the casualty clearing station at Bakubah, 35 miles north of Baghdad.
I was asked to see these cases, and found the clinical symptoms of typhus. Colonel Ledingham, who saw the cases in consultation with Section of Medicine me, carried out bacteriological examinations, and confirmed the clinical diagnosis. All the patients affected had been. in charge of sick Arabs and Kurds from local Labour Corps. On inquiry, it was found that the Arabs and Kurds of the Labour Corps were recruited from refugees wandering down from Northern Persia, and that there had been several mysterious deaths amongst these people. Post-mortem examinations had been made of some of them by Captain Ambler, I.M.S., who found signs consistent with those of typhus fever. It was thus evident that cases of typhus and relapsing fever were streaming down to Mesopotamia from Northern Persia. Steps were taken to deal with this by having quarantine stations at Khanikin and Bakubah, sixteen days' quarantine for all refugees being insisted upon and effective disinfection being carried out.
Some cases of typhus and relapsing fever occurred amongst the civil population of Baghdad in spite of the precautions taken, and in 1918 a number of cases spread to our troops, who were brought into close association with the native population. A very interesting outbreak of typhus fever occurred at Akab in April, 1918, at a combined Field Ambulance. Fourteen Indian patients were suffering from fever of an obscure type, eleven of whom were personnel of the Field Ambulance, and the others had been patients in hospital previous to their attack. I saw all of these cases in consultation with Lieutenant-Colonel Lloyd, I.M.S., on April 18, 1918, and there was no doubt as to the diagnosis of typhus fever. A typical rash was present in several of the cases. One of the patients had definite retraction of the head and meningeal symptoms, like the case that had been the cause of the outbreak. The cerebro-spinal fluid was found to be clear, and did not contain any organisms, and the tests-namely, negative blood culture and leucocytosis-confirmed the clinical diagnosis. An Arab Labour Corps was stationed at Akab, and had been free from typhus and relapsing fever. Towards the end of March, however, an Arab from the Bakubah area joined this corps, and on March 30 he became ill, and was admitted to hospital. He had marked cerebral symptoms, and was at first thought to be suffering from cerebro-spinal meningitis. He died on April 5, 1916, and there is no doubt that he was suffering from typhus&fever. An April 1 a violent thunderstorm visited Akab, and all the tents of the Field Ambulance were blown down, as a consequence of which the sick Arab was brought into contact with the other patients and personnel.
There seems little doubt that in this way the infection spread to the patients and personnel of the Field Ambulance. The outbreak was quickly stamped out by effective disinfection.
I have allutded to the epidemics of typhus and relapsing fever in the refugees from the Lake Van and Urmia districts. SYMPTOMS OF TYPHUS FEVER.
The Incubation Period.-This is usually given as being twelve days but it can only be determined by knowing the date of inoculation by the infected louse. In the case above quoted it was ten davs, and ten days is the period found by animal experiments.
The symptoms of the disease varied in severity according to the immunity of the persons affected; thus the native population often had the disease in such a mild form as scarcely to compel them to seek hospital treatment or to rest in bed, and in them the symptoms would not infrequently resemble those of a mild case of paratyphoid fever, except that the rash would probably be more profuse, though this was sometimes very slight. British and Indian patients usually had the disease in an acute form. The onset would be sudden, with the usual severe symptoms of an acute fever-e.g., headache, shivering, vomiting, pains in the limbs and back. The face would usually be flushed and congested and the conjunctivae showed marked injectitn; the tongue would be furred and often dry, and tremulous in the first few days of illness. Epistaxis was a fairly common early symptom and a general mild bronchitis was usually present. The spleen almost always could be felt to be enlarged and soft during the first few days. Delirium and marked mental torpor occurred early, the so-called "typhoid state" often being present in the first three or four days of the disease; indeed, at this time, the patient had many of the symptoms of a severe case of enteric fever in the third week of the disease. Deafness was a very marked and constant symptom and appeared to be of nervous origin, for it was unassociated with otitis media and often was from until some months after the fever had subsided. A few cases had tonsillitis as an early symptom. A peculiar offensive mousy smell was very often present. The pulse was usually rapid, 100 or more, and dicrotism was not marked (distinction from paratyphoid fever).
Temperature. See Charts VII, VIII, IX, X.-This would quickly rise to 103°, 104°, or more, and remain fairly steady, but there was frequently a drop of a few degrees for a few hours, followed by a rise causing the chart to show an appearance like a square root sign. The temperature would begin to fall about the twelfth or thirteenth day, and usually became normal from the fourteenth to the sixteenth day. This was a valuable diagnostic sign of typhus fever, for an enteric case of like severity would probably run a temperature for a month or more. In the Mesopotamian cases the temperature did not fall by crisis but by fairly rapid lysis.
Nervous Symptoms.-The word typhus means a mist, and this expressed the dazed, confused mental condition of severe cases.
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Da,te A-2 3 4 5 6 7 8 9 l| 10 I?1 13 14- Delirium was common, and in some cases dreams of frightful nature occurred. Twitchings of the muscles, tremors of the tongue and stupor commonly occurred during the first week, and in severe cases the condition of coma would supervene sometimes as early as the sixth or seventh day, and this might last for many days. The kneejerks were lost quite early, often about the fifth day-an important distinction from typhoid, paratyphoid, small pox, relapsing fever, malaria, &c. It was a valuable diagnostic sign. Incontinence of urine -LI ., '.....I and faeces in severe cases occurred as early as the first week, and I have known incontinence of urine last for several weeks after the temperature had become normal. Symptoms of a profound effect on the cerebrum were very marked in the typhus cases, more so perhaps than in any other acute general disease, and after an attack of moderate severity the mental power would not be fully recovered for six months or more. Inability to concentrate, and to put forth mental effort lasts for a long time after the fever has subsided. Some cases presented marked retraction of the head and meningeal symptoms, the condition being due entirely to typhus fever, the cerebro-spinal fluid obtained on lumbar puncture showing no evidence of cerebro-spinal meningitis.
Rash.-No rash occurred on the face, there being only the general flushed congested appearance there. On the fifth day rose papules like enteric spots appeared on the chest, abdomen, and back, and extremities; these would fade on pressure during the first two days, but afterwards became dull red, not fading on pressure. By about the tenth day they became brownish red. Further groups of these spots did not occur. About the same time (fifth day) an eruption, consisting of blotchy red macules about the size of a threepenny-piece would usually appear and would be best seen round the shoulders, arms and axillm, and would often extend over the back and front of the chest and abdomen and lower extremities; it might often be made more distinct by tying a bandage round the upper part of the arm, the macular eruption showing below the bandage. The macules behaved like the papules as regards their change in appearance: thus they would fade on pressure during the first day or so and afterwards become dull red, not fading on pressure, and by about the tenth day would have a brownish red appearance. Purple petechiw occurred in a few of the very severe cases and sometimes also purpuric patches. These haemorrhagic cases sometimes had hoomatemesis, melena or haematuria. In Indians and Arabs very careful examination was necessary to demonstrate the rash, which was rather obscured by the natural pigmentation of the skin. It usually could be found on carefully examining the axille and back in a good light. I do not believe that there is a type of typhus yvithout a rash: in my experience the rash was always present, but it was in some cases very slight and difficult to demonstrate. In typhus fever no rash appears on the palate: this served as an important distinction from variola and varicella.
Respiratory Systemn.-Bronchitis was generally present, and in some of the severe cases, broncho-pneumonia occurred.
Cardio-vascular System.-Cardiac dilatation was common and in severe cases the pulse became very rapid and feeble, cardiac failure occurring.
Venous Thromnbosis.-This was fairly common and resembled that of enteric fever, the femoral vein being often affected.
Arterial Thrombosis.-This occurred in a few cases, and this was followed by the usual symptoms of gangrene. Amongst Turkish prisoners gangrene of the toes was seen in several cases; fortunately, however, arterial thrombosis was a rare complication amongst our troops. One British case was seen by me in which thrombosis of both radial and dorsalis pedis arteries occurred. This patient died on the tenth day before definite symptoms of gangrene could develop (see Chart XI). Abdominal Symptorns.-These were usually absent and served as a distinction from enteric group diseases. In some cases diarrhoea was present, and this was especially in patients who had been subjected -to famine conditions. Some of the Persian refugee patients suffered from a loose bloody diarrhoea, the stools being negative to dysentery and not having the naked-eye appearance of that disease. This complication rendered the prognosis much more severe, and most of the cases were fatal.
Jaundice was a very rare complication and only seen in two cases.
Aibunzinuria of a febrile type was usually present, but nephritis was only seen in one case. Parotitis was occasionally seen. After the fever subsided the symptoms of profound prostration and cardiac weakness often remained for several days. In some cases the condition of coma with incontinence of urine and fmeces lasted for a week or more after the temperature had become normal, and death sometimes occurred at this stage (see Chart X, p. 72.) Diagnosis.-This was made from the clinical symptoms and also from the fact that blood cultures were negative to enteric group organisms, and blood films negative to malaria spirochates. Leucocytosis also served to distinguish the disease from enteric. The " Weil-Felix " reaction was not used until December, 1918, and this was found to be of great help in diagnosis (see paper by Captain L. E. Napier, R.A.M.C., Lancet, November 15, 1919) . Differential Diagnosis.-From enteric fever, paratyphoid A and B, sand-fly fever, small-pox, relapsing fever, cerebro-spinal meningitis, measles, scarlet fever, influenza, septicaemia ana uraemia. Before the appearance of the rash the diseases that perhaps most closely resembled typhus were sand-fly fever, specially if associated with effects of heat, and influenza complicated by malaria. Both of these conditions presented the characteristic facial appearance of typhus and the acute general symptoms. Blood examination and the course of the disease quickly served to differentiate them, however.
Treatment.-The general line of treatment was similar to that in cases of enteric. Hydrotherapy was important, cold sponging being done when the temperature exceeded 1030.
Saline-Treatrnent.-This was found to be a most valuable remedy in the severe toxic cases. About the eighth day, or even earlier, normal saline was given by the rectum every four hours, and in the later stages subcutaneous and intravenous salines were given in the very severe cases. There was no doubt that the saline treatment saved many of the severe cases. In cases in which symptoms of venous thrombosis were threatening, normal saline containing i to 1 per cent. sodium citrate was given intravenously. It was found most important that patients should be protected from exposure to heat as far as possible, and during the convalescent stage a distinctly increased susceptibility to heatstroke was present (see " Heat Hyperpyrexia," by W. H. Willcox, British Medical Journal, March 20, 1920, p. 392) .
It was found very important to continue the stimulant treatment in typhus cases-e.g., normal saline administration and cardiac stimulants for some days after the temperature had become normal, since during this stage there was great liability to sudden collapse. 76Wilcox: Typhus and Relapsing Fever RELAPSING FEVER.
Symptomns.-The incubation period was five to seven days usually, in one case of accidental inoculation from the blood of a patient it was five days. It is said to be two to twelve days, but obviously could only be determined by experimental inoculation from an infected louse. The onset is sudden, with headache, high temperature, sometimes vomiting and rigor, pains in the back and limbs, epigastric pain and tenderness, sweating. Epistaxis sometimes occurred; the face was flushed and theeyes congested.
Mental Symptoms.-In perhaps no disease did acute mental symptoms develop so early. Marked delirium occurred within twenty-four hours in severe cases, and was sometimes accompanied by hallucinations. The short periods of sleep were commonly associated with horrible dreams, in which murder and bloodshed played an important part.
The knee-jerk was not lost and coma only occurred in the very severe cases. The spleen was enlarged early. The liver was enlarged and jaundice commonly occurred about the second or third day.
Rash.-A general erythematic flushing sometimes occurred and some patients showed numerous marks on the skin due to louse bites, but no true rash was seen in this disease.
Herpes, parotitis and pneumonia occasionally occurred. Captain M. A. Nicholson, I.M.S., O.C. of the Isolation Hospital,. Baghdad, made a careful analysis of the symptoms in 241 cases amongst British, Indians and Arabs (1917 and 1918) and found headache in 5 per cent., vomiting in 9 per cent., mental symptoms in 29 percent. which took the form of frightful dreams, marked enlargement of spleen in 70 per cent., jaundice in 64 per cent., and marked enlargement. of liver in 41 per cent. These figures must only be taken as representing the type of the disease in Mesopotamia. Epidemics vary so much in severity that the percentage figures as regards occurrence of symptoms would vary with each epidemic. Captain S. W. Page, R.A.M.C., of the Isolation Hospital, Baghdad, made a special study of severe cases of the cerebral type of relapsing fever. In these cases marked delirium and restlessness occurred, passingon into stupor and coma. The patient lay curled up in bed and Kernig's sign was present in some of the cases, also distinct abdominal tenderness and rigidity were present. Post-mortem examination showed pronounced congestion and hemorrhagic oozing on the surface of the cerebrum, and spirocheetes were found in the blood from the cerebral vessels. There was no evidence of cerebro-spinal meningitis in these cases, and the symptoms were due to cerebral irritation caused by the intense spirochaetal infection.
Temperature.-This would rise very suddenly to 103°or 1040 F., and remain fairly steady for about six days and then fall by crisis, the patient.suddenly becoming practically free from symptoms. After an interval of about eight days of apyrexia the temperature would again suddenly rise and remain up for about four days; usually it would then fall by crisis, and after another apyrexial period a third relapse might occur, this usually being very mild in character and lasting often only two or three days. Amongst British patients the apyrexial period was usually,eight days, in Indians it was shorter, being usually six or seven days (see Charts XII, XIII, XIV). Treatment.-The usual treatment for an acute febrile case was adopted. As soon as the diagnosis was established by blood examination, kharsivan 0 3 grm. was given intravenously; this often caused an additional rise of temperature of a degree or two, but within eighteen hours, usually by about twelve hours, the temperature fell to normal and remained so, the symptoms disappearing. The dose of kharsivan was at my advice kept at 0 3 grm., since this was safe. A larger dose would have entailed risk from hyperpyrexia, which was a complication which always had to be carefully guarded against in Mesopotamia. The results were extremely good, since in only 5 per cent. of cases did relapses occur and they were of a very mild nature. 03 grm. was May 1917 ',TIt.T' 1-o l' -.,lTI . Relapsing fever (Arab). XVI). When a relapse occurred after the administration of kharsivan the apyrexial period was much prolonged, being often, instead of eight days, fourteen days or more (see Chart XIV). A larger dose of kharsivan than 03 grm. would have probably prevented the occurrence of relapses but the toxic action of the drug would no doubt have been dangerous and have caused some deaths (see Chart XV). In the apyrexial period following an attack the administration of kharsivan undoubtedly prevented the occurrence of relapses which were due to occur. After a cure by salvarsan, the patient is not immune, thus a Russian sister developed relapsing fever and was treated with kharsivan. Tkirty-six days later she was again exposed to infection, and after a period of eight days developed the disease again (Bact. +, see Chart XVIII). Bacteriological Diagizosis. Blood films in the first two or three days of -fever were usually positive, but in the later febrile stage were frequently negative. In the apyrexial period they were usually negative.
A leucocytosis was usually present.
Prophylaxis.-The early diagnosis of typhus and relapsing fever was most important, since the earlier preventive measures were adopted the more sure would be the success following on them.
Quarantine and Segregation.-The quarantine and segregation of refugees who were probably carriers of the disease were important measures of prevention.
Louse Destruction Campaignt.-The destruction of lice did away with possibility of infection. This was effected by means of various forms of steam disinfector, the best being the railway coach. Sulphur
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from in the form of the Clayton process was used, but was less reliable than the steam. The personal use of louse repellants, vermijelli, &c., was of value.
Isolation of cases and disinfection of contacts were essenttial. Care of medical officers and hospital personnel against contamination with infected lice from patients was most important. This was effected by the wearing of overalls with tight fitting sleeves, top boots and caps and the free use of vermijelli and other louse repellants. In the case of Arab patients it was found safest to entrust their nursing to trained Arab personnel. It was very important to instruct the troops that the native population, refugees, or Turkish prisoners were possible carriers of the disease and that every precaution should be taken to prevent infection with lice from these people.
My thanks are due to Major-General Sir Francis Treherne, K.C.M.G., D.M.S., Mesopotamian Expeditionary Force, and to Major-General A. P. Blenkinsop, C.B., C.M.G., D.M.S., Mesopotamian Expeditionary Force for the statistics given, and for help and encouragement.
The Bacteriology of Typhus Fever.
By J. C. G. LEDINGHAM, C.M.G., M.B.
AT the request of Dr. Willcox and the Secretary of the Section, I propose to deal briefly with the bacteriological side of the typhus problem especially in its bearings on the question of diagnosis, but before doing so I wish to show you a chart illustrating the course of the typhus and relapsing fever prevalences, month by month from October, 1917, onwards, in relation to the meteorological conditions peculiar to Mesopotamia (see p. 83). The correspondence in time and shape of the two curves of lice-borne diseases is most striking. Both diseases start from small beginnings in the last quarter of the year and both attain maximal. prevalence in April, thereafter to fall abruptly to minimal or zero figures in the hot season of the Mesopotamian year. The volume of the epidemics is mainly Indian, the British factor forming but a small and insignificant portion. Thus of the 800 cases of relapsing fever in April only forty occurred in British troops, and similarly with the typhus outbreak which was in the main Indian or Persian. You will note that during the rise of the two prevalences, when one might expect optimal
